HGF suppresses high glucose-mediated oxidative stress in mesangial cells by activation of PKG and inhibition of PKA.
Hepatocyte growth factor (HGF) is a prospective agent for therapy against a variety of nephrologic disorders including diabetic nephropathy, although the precise mechanisms for the effect of HGF remain to be elucidated. We have previously shown that HGF protects rat mesangial cells (RMC) from high glucose (HG)-mediated oxidative stress. In the present study, we focused on the pathway by which HGF exerts its protective effect on RMC after oxidative stress induced by high glucose. We show that either agonist of PKA forskolin or antagonist of PKG Rp-8-pCPT-cGMPS partly attenuated the inhibitory role of HGF on HG-increased oxidative stress in RMC as evidenced by elevated reactive oxygen species and malondialdehyde levels and decreased glutathione level. Moreover, Rp-8-pCPT-cGMPS blocked HGF-increased glutamate-cysteine ligase catalytic subunit (GCLC) expression in HG-treated RMC through enhancement of USF binding to the negative regulatory region of the GCLC promoter. Forskolin depressed HGF-increased glucose-6-phosphate dehydrogenase (G6PD) activity and expression in RMC cultured in HG. Correspondingly, HGF counteracted the effect of HG on PKA and PKG activity. Thus, inhibition of PKA and activation of PKG are involved in the antioxidant role of HGF.